Background: Coronary angiography (CAG) is one of the procedures for diagnosis of coronary artery disease (CAD). It may have severe complications. Providing patient education based on standards can lead to reduction in complication risks and increase patient satisfaction. Objectives: Consequently, the present study was conducted to audit discharge education for CAG patients. Methods: In this descriptive study, 387 discharge educations of CAG patients were observed by event sampling. The data were collected using demographic information of nurses and patients and a checklist formulated on the basis of standards for discharge education of CAG patients. This checklist had 35 items in six dimensions. The validity and reliability of the checklist was examined using content and validity and the Inter-rater correlation coefficient (ICC = 97%). The data was analyzed using SPSS20.
Background
Cardiovascular disease is the leading cause of death for both males and females of all races and ethnicities. About 610 000 people die of cardiovascular disease in the United States every year, which is one in every four deaths (1) .
Coronary artery disease (CAD) is the most common type of cardiovascular disease and the standard diagnostic procedure for assessing CAD is coronary angiography (CAG), which is an invasive method (2, 3) . Diagnostic CAG has been developed in to a safe process with a low complication rate. Nevertheless, some possible endangering complications are accompanied by CAG. Death, cerebrovascular accident, myocardial infarction, bleeding, hematoma, arterial thrombosis, vessel injury, infection and re-hospitalization are the most common CAG complications (4, 5) .
Heart failure is the most frequent cause of readmission to the hospital and one-half of the cases experience readmission within six months due to exacerbation of symptoms and this happens as a result of inadequate knowledge (6) . These frequent re-admissions can in turn impose burdens on the society from several perspectives (7) . Therefore, to prevent re-hospitalization, promote their quality of life, and develop prognosis, improvement of strategies is essential (8) . Among different therapeutic approaches, behavioral changes have proved to be safe and effective.
Closely related to this issue is standard discharge education. It is widely accepted that the standard is a validated guide for practitioners and has the following features: they are validated, by an authorized expert, and connected to the people influenced on them. Since the standards are used as instruments for measurement purposes, they should be impartial, quantifiable and feasible (10) . Therefore, standardizing discharge education for patients with cardiovascular disease can lead to a decrease in readmissions and an increase in patient satisfaction from nursing care (11) .
In the review of the literature, the researchers did not find any discharge education for CAG patients' studies. Patient education is the one of the important duties of nurses to achieve the desired therapeutic outcomes at the hospitals. The nurses should perform healthcare practices with reference to a wide range of standards. Because nurses play a significant role in patient education, quality of their practice is critical for the recovery of CAG patients. To the best of our knowledge, this study was the first study about discharge education for CAG patients in Iran.
It is certain that a discharge program for CAG patients should contain self-care information about medication, nutrition, physical activity, weight control and selfmanagement (12) . Besides, an appropriate plan for discharge should focus on education about healthy life style and disease management, which improves prognosis and reduces costs, because treatment adherence can lead to decreasing re-hospitalization rates (13).
Objectives
The present study was conducted to audit discharge education for CAG patients.
Methods
This study was a descriptive research. In total, 387 patients hospitalized at the cardiovascular clinic of three selected hospitals in Tehran, between May and September 2014 for CAG, were included in the current descriptive study.
Participants' selection was based on event sampling. The sample size was decided to be in proportion to the total CAG patients' admission per month.
Ethical agreement and approvals were received from the research and ethics committee of Shahid Beheshti Medical university (SBMU), Tehran, Iran (IRB number = 93-1-86-13438). Informed permissions were obtained from all the participants, who took part in the study. Also, hospital managers were assured the hospital would remain anonymous.
A demographic questionnaire and checklist of discharge education for CAG patients were used in this study.
The demographic questionnaire was used to collect patients' demographic information and professional characteristics of the participating nurses.
Checklist of discharge education for CAG patients (CDECP): This observational measurement tool is a researcher-designed checklist arranged according to the literature and related guidelines. The CDECP is comprised of 35 items and six dimensions that assess discharge education related to CAG patients. The six dimensions of the CDECP are Nurse-patient communication (nine items), CAG wound care education (five items), bleeding control education (two items), drugs usage education (three items), emergency events education (eight items), and changing life style education (eight items). Comparing measures against the standards was evaluated as 0 -33% = weak level of education, 34% -66% = moderate level of education, and 67% -100% = high level of education.
The reliability and validity of the CDECP were approved by content validity and inter-rater reliability. Content validity was approved by ten experts (specialists in the cardiac nursing, assistant professors of nursing management and cardiologists). As such, the CVI for all the items was above 0.75 except one item that did not meet this criterion and so was omitted. The reliability of the CDECP was assessed through calculating inter-rater coefficient. For this purpose, two raters observed 10 discharge educations and completed the checklist. The inter-rater coefficient was 97%, which is an acceptable index.
Mentioning the names of the hospitals separately in the results was avoided for the sake of research ethics. The researchers started data collection primarily by obtaining necessary permissions from Shahid Beheshti University of Medical Sciences and Ethics Committee, as well as the administrators of the hospitals. Then, one of researchers referred to the study setting each day in the morning, evening and night working shifts and performed structured observations of discharge patient educations by using the checklist of discharge education for CAG patients.
All data were expressed as means ± standard deviation (SD), and analyzed by the SPSS 20 software (SPSS Inc., Chicago, IL, USA). We analyzed the data of the subjects, who completed the entire study. Initially, the total score of each observation was calculated and then the scores were changed to percentage values, i.e. a 0 -100 scale. Finally, 0 -100 scores were divided to three groups of 0 -33 (poor education), 34 -67 (moderate education), and 68 -100 (optimum education).
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Results
Out of 387 CAG patients, 50.4% were males and 49.6%
females. The mean age of the patients was 60.25 ± 12.26
years. Overall, 79.1% of the patients were married, 29.7% were illiterate, and 62.8% reported no CAG admission before. Furthermore, 95.2% of the observed nurses were graduates of bachelor of science (BSc) in nursing. In addition, their mean professional experience in nursing (year) was 11.26 ± 5.7 and mean job experiment in CAG ward (year) was 3.20 ± 1.78.
Comparison of the observed discharge education against the standards revealed a comparison measure of 24% for all dimensions and the maximum measure was found in CAG wound care education dimension (48.3%).
Comparison measures for other dimensions were 37.3% for bleeding control education, 30.6% for nurse-patient communication, 22.9% for changing life style education, 9.3% for emergency events education, and finally 2.15% for drugs usage education (Table 1) .
Moreover, no significant difference was found among the comparison measures of the three hospitals against the standards of discharge educations for CAG patients (Table 2).
Discussion
The results of the present study showed that no adequate discharge education is provided for CAG patients and this is while these patients, due to the invasiveness of the procedure, are at a high risk of vascular complications. Hence, providing sufficient education and information for these patients seems vital.
Several previous observational studies have also demonstrated our findings. For example, in a retrospective auditing study about nursing care of heart defect patients, it was shown that there exists a low level of nursing care (15.9%), similar to what was found for discharge education (14).
Another survey reported interesting estimates about discharge auditing. They found that nurses often had no responsibility regarding patient discharge coordination, and other unprofessional people were involved in this process (15) . In addition, in another study, it was found that most discharge summary reports were not in accordance with the standards (16) . Furthermore, findings reported by Makaryus and Friedman (2005) displayed that less than half of the patients that inquired during the discharge did not have adequate knowledge about the names of their drugs, purpose of their medications, and their common side effects (17) .
In contrast, findings in some studies were different from those of the present study. For example, a study about professional nurses' perception about patient education revealed that educating patients was the priority of nursing care among 92% of the observed nurses. These differences reflect the existing gap between nurses' perception and practice (18) . Another study examined patients' understanding of the discharge treatment plan. The researchers determined patients' awareness and compliance with regards to their treatment plan, 7 to 14 days after hospitalization (19) .
Based on the findings, 73% of the observed patients were not only able to list the names of all their medications but they could also describe both the purpose and common side effects of their medications. The satisfactory findings in these studies can be due to the long length of hospitalization of the patients, during which nurse-patient communication becomes more and patients ask limited questions on topics like medications, yet other important topics are neglected by nurses. At any rate, lack of awareness about and abilities for both home care and lifestyle modification after discharge can slow down the process of getting well by bringing about physical and mental stress on the patients (20) . Inclusive discharge education led to better health consequences such as better quality of life and not being re-hospitalized (21) .
Also, various studies declared that discharge education seems necessary and useful to reduce anxiety and depression, re-hospitalizations, and non-compliance to medication, to improve survival and quality of life, and to empower patients to preserve the ability to control their lives (22, 23) . In this regard, education is essential for patients to recognize the process of the disease, because increasing patients' information can result in development of selfcare and decrease in hospitalization rates (24) . Additionally, CAD patients should elevate their exercise gradually, improve usage of their medication, promote control of signs and symptoms indicating the worsening of their illness, and continue their follow-up program carefully (25) .
Also, nurse-patient communication increases faith in the profession and reassures obedience from the discharge plan in patients (26) . Moreover, provision of a one-hour educational session by nurse educators at the time of hospital discharge is reported to improve patient information compared with the standard discharge process. In fact, inadequacy in CAG patients' knowledge about discharge plan is strongly correlated with higher risk of rehospitalization (27) .
Presence of the researchers in the study environment, i.e. cardiac care wards, for observing and auditing purposes might have influenced the caregivers' performance. To resolve this limitation, the purposes of the study and the reasons for their continuous presence in the environment were explained to the caregivers.
Conclusion
The results of the present study suggest that CAG patients receive inappropriate discharge education. According to the findings, the current discharge education seems to be ineffective in comparison with the standards from various aspects. Consequently, it seems that, hospital discharge plans carried out by nurses should seriously be re-considered. In addition, better interventions such as open and trustworthy communication may support both discharge education and patient self-care. Furthermore, nurses should begin the discharge program at the patients' admission for identifying their personal and family history as well as psychological, social, and physiological characteristics to find re-hospitalization variables related to the admission and discharge, which leads to promotion of an individualized program.
To make the findings of the present study more robust, supplementary research is necessary for addressing the advancement and execution of education during discharge programs and also the impact of such programs on CAG patients, confirmation of patients' information, families' support of the discharge programs, and the development of educational equipment and supplies to educate patients. A hospital discharge planned by nurses should be individualized. Lack of communication among nurses and caregivers delays the care plan and thus must be overcome. For better education outcomes, nurses should also evaluate the economic, safety, and psychosocial requirements of patients that may hamper the patient's and family's ability to follow the discharge plan. Open and trustworthy communication supports care, promotes education, and organizes a discharge plan.
The present study dealt solely with the accordance of discharge education for CAG patients with the standards. Consequently, further studies are needed for uncovering the reasons behind poor compliance with the standards. Developing and implementing discharge education guidelines and supervising their accurate implementation are among the first steps for the provision of quality and standard discharge education for CAG patients.
